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LQFUHDVHGLQVWUDLQUDWHVHQVLWLYLW\'XHWRLWVLPSRUWDQFHDYDULHW\RILQVWLWXWLRQVVXFKDV%DWWHOOHDQG&5,(3,&HQWUDO
5HVHDUFK ,QVWLWXWHRI(OHFWULF3RZHU ,QGXVWU\SHUIRUPHG WHQVLOH WHVW IUDFWXUH WRXJKQHVV WHVW >@XQGHUG\QDPLF
ORDGLQJFRQGLWLRQ5HFHQWO\D VLPSOH ILQLWHHOHPHQWPHWKRG LQDTXDVLVWDWLF WHVWKDVEHHQSURSRVHG WR LPSOHPHQW
IUDFWXUHVLPXODWLRQEDVHGRQWKHZHOONQRZQHQHUJ\EDVHGQXPHULFDOGXFWLOH IUDFWXUHPRGHO7KHVWUHVVPRGLILHG
IUDFWXUHVWUDLQPRGHOLVGHWHUPLQHGWREHLQFUHPHQWDOGDPDJHLQWHUPVRIVWUHVVWULD[LDOLW\ımıeDQGIUDFWXUHVWUDLQ
HQHUJ\WfIRUGLPSOHIUDFWXUHIURPWHQVLOHWHVWUHVXOWZLWK)(DQDO\VHVWHFKQLTXH6LQFHG\QDPLFORDGLQJHIIHFWLV
HVSHFLDOO\LPSRUWDQWWRDVVHVVSLSHZLWKFUDFNOLNHGHIHFWWKLVZRUNSURSRVHWKHLQWHJUDWHGPRGHOZKLFKFRPELQHV
TXDVLVWDWLFZLWKG\QDPLFORDGLQJHIIHFW
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1RPHQFODWXUH
ım UDGLXVRI
ıe SRVLWLRQRI
ım/ ıe VWUHVVWULD[LDOLW\
ޡ VWUDLQUDWH
Wf IUDFWXUHVWUDLQHQHUJ\
ǻWep HTXLYDOHQWSODVWLFVWUDLQHQHUJ\LQFUHPHQW
Ȧc FULWLFDODFFXPXODWHGGDPDJH
6XPPDU\RIWHVWUHVXOWV
,QRUGHUWRYDOLGDWHVWUHVVPRGLILHGIUDFWXUHVWUDLQPRGHOLQG\QDPLFORDGLQJFRQGLWLRQVWKLVSDSHUFRPSDUHV)(
UHVXOWVZLWK WHVW UHVXOWV7KLVSDSHUFRQVLGHU6$*UD WHVW UHVXOW FRQGXFWHGE\.LP>@7KLVSDSHUFRQWDLQV
6$*U$VWUDLQUDWHGHSHQGHQWSURSHUWLHVDWR&
2.1. Smooth bar tensile test 
7KH WHQVLOH SURSHUWLHV IRU 6$ *U D ZHUH H[DPLQHG RYHU D ZLGH UDQJH RI VWUDLQ UDWH 7HQVLOH WHVWV ZHUH
FRQGXFWHGRQVPRRWKEDUVSHFLPHQVKDYLQJDUDGLXVRIPPDQGOHQJWKRIPPLQWKHJDJHVHFWLRQ7KHWHQVLOHWHVWV
ZHUHFRQGXFWHGLQDVHUYRK\GUDXOLFPDFKLQHDWVWUDLQUDWHVRI[V[V[VVDQGV
PPPLQPPPLQPPPLQPPPLQDQGPPPLQUHVSHFWLYHO\)LJVKRZVHQJLQHHULQJVWUHVV
VWUDLQFXUYHVIRUILYHWHQVLOHVSHFLPHQVWHVWHGDW&DWILYHGLIIHUHQWVWUDLQUDWH$WKLJKVWUDLQUDWHERWKWKHXOWLPDWH
WHQVLOHVWUHQJWKDQGWKHIUDFWXUHHORQJDWLRQZHUHVLJQLILFDQWO\ORZHUWKDQIRUTXDVLVWDWLFWHVWLQJUDWHV

)LJ(QJLQHHULQJVWUHVVVWDLQFXUYHIRU6$*UDXQGHUGLIIHUHQWVWUDLQUDWH
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2.2. notch tensile test 
1RWFKWHQVLOHWHVWZHUHH[DPLQHGXVLQJWZRW\SHRIVSHFLPHQVRIZKLFKGLPHQVLRQDUHLQ)LJ1RWFKUDGLLZHUH
PP 5 PP 5 1RWFK WHQVLOH WHVW ZHUH FRQGXFWHG LQ D VHUYRK\GUDXOLF PDFKLQH DW WHVW VSHHG RI
PPPLQ PPPLQ PPPLQ DQG PPPLQ (QJLQHHULQJ VWUHVVVWUDLQ GDWD IRU DOO VSHFLPHQV WHVWHG DUH
VXPPDUL]HGLQ)LJ
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2.3. Fracture toughness test 
)RU IUDFWXUH WRXJKQHVV WHVW IRXU WHVWV XQGHU GLIIHUHQW WHVW VSHHGV PPPLQ PPPLQ PPPLQ DQG
PPPLQZHUH SHUIRUPHG7KLV SDSHU DQDO\]H PPPLQ WHVW VSHHG IUDFWXUH WRXJKQHVV WHVW UHVXOW )UDFWXUH
WRXJKQHVVWHVWZDVFRQGXFWHGXVLQJ7&7VSHFLPHQVRIZKLFKGLPHQVLRQVDUH)LJ)UDFWXUHWRXJKQHVVWHVW¶/RDG
//'FXUYHDQG-5FXUYHDUHVXPPDUL]HGLQ)LJ
-RKQVRQ&RRNPRGHO
7KH-RKQVRQ&RRNPRGHO>@LVDIXQFWLRQRIYRQPLVHVWHQVLOHIORZVWUHVVLQDFFRUGDQFHZLWKVWUDLQKDUGHQLQJ
VWUDLQUDWHKDUGHQLQJDQGWKHUPDOVRIWHQLQJ(TUHSUHVHQWVD-RKQVRQ&RRNPRGHO
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4.1. Determine damage model 
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4.2. Simulation of fracture toughness test under high strain rate condition 
,Q)(GDPDJHDQDO\VLVDTXDUWHUPRGHOZDVXVHGFRQVLGHULQJV\PPHWU\FRQGLWLRQV(LJKWQRGHEULFNHOHPHQWV
ZLWKIXOOLQWHJUDWLRQV&'ZLWKLQ$%$486ZHUHXQLIRUPO\VSDFHGLQWKHFUDFNSURSDJDWLRQUHJLRQ7RDQDO\]H
WKHIDLOXUHEHKDYLRUXQGHUG\QDPLFORDGLQJFRQGLWLRQG\QDPLFRSWLRQZHUHVHOHFWHG6LPXODWHG&7VSHFLPHQUHVXOWV
DUHFRPSDUHGZLWKH[SHULPHQWDOGDWDLQ)LJ6LPXODWHG)(UHVXOWVZLWKGDPDJHDQDO\VLVDJUHHZLWKH[SHULPHQWDO
GDWD
&RQFOXVLRQV
,QWKLVSDSHUDQXPHULFDOPHWKRGWRVLPXODWHIDLOXUHEHKDYLRURI6$*UDFDUERQVWHHOXQGHUKLJKVWUDLQUDWH
ORDGLQJFRQGLWLRQIUDFWXUHWRXJKQHVVWHVWVLVSURSRVHGWRSUHGLFWGXFWLOHFUDFNJURZWKXQGHUKLJKVWUDLQUDWHFRQGLWLRQ
6LPXODWHGUHVXOWVDJUHHZHOOZLWKH[SHULPHQWDOGDWD
$FNQRZOHGJHPHQWV
7KLVUHVHDUFKZDVVXSSRUWHGE\%DVLF6FLHQFH5HVHDUFK3URJUDPWKURXJKWKH1DWLRQDO5HVHDUFK)RXQGDWLRQRI
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